The construction and design of a specific-pathogen-free rat and mouse breeding unit are described. The husbandry and precautions adopted to maintain the pathogen-free status are also discussed.
INTRODUCTION
In recent years, increasing use has been made of long term toxicity trials to evaluate the hazard to man of drugs and chemicals.
Trials may last for six months, two years and occasionally the life-time of the animal.
If animals die from disease during the experiment the results may be rendered invalid. Under experimental conditions even mild infections may cause animals to die and one approach to the problem is to increase the number of animals undergoing exposure.
However, the use of animals free from disease reduces both the number of animals involved and the cost of the experiment.
At our laboratory chronic respiratory disease (CRD), described by Nelson (1957) , was found to be present in the rat population.
This disease interfered with the toxicity testing programme, in particular that part devoted to inhalation experiments, and the elimination of the disease from the rat colony was considered essential.
THE RODENT BREEDING UNIT
The problem of breeding CRD-free animals, while continuing the experimental programme using infected animals, was overcome by building a new rodent breeding unit about one quarter of a mile from the main laboratory. A 'barrier system' is operated in the new unit, all incoming ma[erials being sterilised, incoming air filtered and the staff required to shower and change into sterilised clothing. The breeding unit is a rectangular, single storey, cavity-walled brick building with a tiled roof. A lay-out plan is shown in Fig. I . A high degree of thermal insulation was achieved by filling the cavity walls with polyurethane foam, placing polystyrene sheets in the roof above the ceilings and using doubleglazed windows. An extension comprises a lobby and outer and inner changing rooms. These latter rooms are connected by a shower, contain wash basins, lavatories and lockers, and are provided for both male and female staff. The main building contains twelve animal breeding rooms, a staff room, an office or store, bottle washing room, two small stores and an internal working area used as a food store and containing part of the steriliser unit. In addition, but outside the barrier system of the unit, are the electrical switch room and an external store containing the steriliser controls. Alongside the steriliser a stainless steel 'dunk' tank is set into the wall and through which materials may enter the building. All the walls are rendered with plaster and painted with gloss paint, and the floors are covered with vinyl tiles. SPF RAT AND MOUSE BREEDING UNIT 3 HEATING AND VENTILATION These services are provided by means of sixteen reverse-cycle heat pump units*, one being situated in the external wall of each animal room and the remainder throughout the building, (see Fig. 1 ). The temperature of the breeding unit is maintained at 68°F ± 3°F (20°C ± 1.7°C), the air is changed six times per hour having been drawn through a 5 J..lmglass wool filter, the filter being changed every four weeks. The air intake and exhaust are balanced to give a calculated positive air pressure of 0.1 in (2.5mm) water-gauge pressure between the animal rooms and the exterior of the building. Heat is removed from the exhaust air by means of a heat pump unit incorporated in the extract system and used to heat the water in the breeding unit.
ANIMAL BREEDING ROOM
Each of the twelve animal rooms is 11ft 6in (305m) long, 7ft 6in (203m) wide and 8ft 6in (2.6m) to the ceiling and has a doubled-glazed window fitted with a venetian blind on the inside. A centrally placed sliding door opens into the inner corridor.
The sink is supplied with water filtered through a Berkfeldt filter. The windows were considered essential to overcome any feeling of claustrophobia which might be felt by the staff working in such small rooms. The natural light from outside is controlled by the venetian blind.
The mobile cage racks used, four to a room, are of a standard length, a mouse rack holding 49 boxes and a rat rack 20 boxes. Polypropylene animal boxes with a solid bottom and a stainless steel wire top are used. One breeding room, therefore, holds 80 pairs of rats or 196 pairs of mice. The mouse boxes are cleaned by vacuum (Charles & Stevenson, 1962) and thr at boxes by brushing with a nylon hand brush.
This cleaning regime is possible because the moulded plastic boxes have rounded corners which allows the soiled litter to be removed easily. The boxes are washed and sterilised at six-monthly intervals, when a breeding pair is killed.
Each animal room is emptied, cleaned and fumigated with formaldehyde and water vapour at least once per year so as to prevent the build up of bacterial contamination.
The fumigation is carried out by evaporating a mixture of formaldehyde and water to near dryness by boiling.
Half a litre of formalin (40 per cent formaldehyde) and one litre of water is allowed for each 1000 ft 3 (28.32m 3) of space (Rubbo & Gardner, 1965) . With the ventilation unit in the room turned off the positive pressure within the breeding unit prevents the formaldehyde leaving the room being fumigated.
After thirty-six hours the vapour has passed to the outside through the ventilation unit and a new glass wool filter is fitted.
When ready for occupation, the entire rodent breeding unit was treated with 40 per cent formaldehyde as an aerosol at the rate of 0.5 mlfft 3 (28.3dm 3) after all the equipment including the caging had been installed.
The air conditioning was turned off and the formalin dispersed throughout the building by means of an aerosol generator.
For this, the operators using the generator wore complete protective clothing with an independent-supply breathing apparatus.
ENTRY OF PERSONNEL AND MATERIALS
The staff shower and dress in sterilised clothing, but the use of face masks and gloves has been discontinued.
Face masks, when worn for any length of time, become uncomfortable and inefficient. Gloves were readily perforated, were not normally washed by the staff when moving from room to room and in some people skin irritation developed.
All incoming items, other than liquids, enter the unit through an ethylene oxide vacuum sterilising plant (Charles & Walker, 1964) . Other materials enter the unit through the 'dunk' tank which contains an iodophor disinfectant.
THE INTRODUCTION OF ANIMALS
Specific-pathogen-free (SPF) rats and germ-free mice were purchased, the animals inside their delivery box passed into the breeding unit through the 'dunk' tank and there allowed to breed. At this time litters of our own strains were obtained by hysterectomy using an aseptic technique for the removal of the young from the gravid uterus (Foster, 1959) . The young were removed from the uterus inside a sterile plastic isolator (Trexler, 1959) , placed in sterile jars, and passed through the 'dunk' tank into the rodent breeding unit to be reared by foster-parents.
This procedure was successful and within six months sufficient animals were being bred to enable a complete changeover to SPF animals to take place. The rats and mice are bred as monogamous pairs, each pair being allowed to have six litters, each litter being culled to twelve.
DISPATCH OF ANIMALS
Weanling animals, other than breeding replacements, are not kept in the rodent breeding unit, but are transferred to a stock room in an experimental unit. A litter is transferred by placing them in a sterile cardboard box which is then sealed into a polythene bag and passed out through the 'dunk' tank. The litter then enters the experimental unit through a further 'dunk' tank, where the polythene bag is removed and the litter caged. The transport boxes are stored flat and made up as required.
ROUTINE SCREENING PROCEDURES
Swabs from the surface of the walls and floors of the breeding uni, and samples of the filtered water supply and of the 'dunk' tank fluid are taken at four-weekly intervals. These are examined for the number and type of organisms present. All retired breeders, approximately ten pairs of rats and len pairs of mice per week, are routinely autopsied and three pairs of each examined for the presence of the following pathogens, Salmonella, Corynebacterium, Mycobacterium, Bordetella, Pasteurella and Mycoplasma.
The rodent breeding unit described in this paper has now been in use for two and a half years. During this time 20 000 rats and 20 000 mice have been bred annually at a cost of between 5s. 6d. and 6s. ad. per rat and about 2s. ad. per mouse. The total capital outlay for the unit was £25 000, with a maximum productive capacity of 25 000 rats and 70 000 mice per annum, the staff being three persons employed continuously within and part-time assistance outside the unit: additional staff are not required for holidays.
The design of the unit described here is simple and the cost not prohibitive. In addition to the elimination of CRD from the rat population, no other pathogens, including external and internal parasites, have been found among the rats or mice. The results gained from using these animals in toxicity testing have more than justified the establishment of this specific-pathogenfree rodent breeding unit.
